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BACKGROUND
http://www.mksmedic.com/product/112/Sooma-tDCS/
• Transcranial direct current stimulation (tDCS) = 
neuromodulation method transiently improving functions 
of stimulated area
• Can improve strength (isometric) and performance (cycling)
• No study controlled for physiological variables
• What about runners?
• Increasing media attention
[1]
[1] Machado et al, Brain Stim, 2018
OBJECTIVES
AIM – Randomized Controlled Trial
Investigate effects of bilateral motor cortex (M1) single tDCS session on 
performance (i.e., time to exhaustion – TTE) and on performance-related 
physiological parameters (i.e., aerobic profile) during a maximal treadmill test 
RESEARCH QUESTIONS
Does active M1 
tDCS significantly 
increases TTE as 
compared to sham ?
Does active M1 
tDCS significantly 
decreases ratings of 
perceived exertion 
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subjects completed  
- Informed consent
- Life hygiene & training 
habits
- tDCS safety screening
- Inclusion/exclusion criteria
- Incremental exhaustive 
test
[2]










• First RCT performed on large sample
• First tDCS montage optimized to target the motor
network  
• tDCS effects on physiological variables
• Build tDCS-responder phenotype (baseline VO2max, 
lactatemia curves…)?




[3] Ruffini et al, Neuroimage, 2014
Thank you!
geraldine.martens@uliege.beClinicaltrials.gov n° NCT04005846 
Back up slides
tDCS mechanisms of action





▶ Eligibility Questionnaire:  training habits, previous injuries/pain, smoking –
drinking – coffee consumption habits, dietary supplementation, medication
▶ tDCS Safety Screening Tool (TSST)
▶ tDCS applied by a blind investigator right before test to exhaustion (20’ – 2 mA)
▶ Incremental test to exhaustion: warm-up 5’ – 8 km/h, increments of 2 km/h 
every 3’ up to 16 km/h, then 1 km/h every 3’ until exhaustion. Lactatemia & 
Borg RPE scale at the end of each increment
▶ Time to exhaustion trial: warm-up 5’ – 8 km/h then 90% MAS until exhaustion. 
Lactatemia & Borg RPE scale every 5’
▶ Active/sham & adverse effect questionnaires
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tDCS montage
Optimized to target the motor network with the highest current 
density (8 electrodes – 4 mA total – max. 2 mA/electrode)
Bibliothèques de l’Université de Liège
Statistical Analyses
• Sample size estimation: 25 – 30 subjects per group
• For the variables TTE (primary), RPE, VO2max, MAS,
LT, RER, max HR (secondary): check for significant
difference in active vs. sham using Student’ t test
(if normality OK) or Wilcoxon-Mann-Whtiney (if
normality KO)
• For influence of baseline physical fitness: compare
delta TTE/RPE between the 2 groups (recreationally
vs. active)
• Exploratory: differences in HR pre-post tDCS & active
vs sham
• Interim analysis at n=25 in each group
Table 2. Nombre de sujets par groupe en fonction de la 
puissance et de « l’effect size »
Puissance
80% 90%
« Effect size » n n
0.1 1571 2103
0.2 (small effect) 394 527
0.3 176 235
0.5  (moderate effect) 64 86
0.7 34 44
0.8  (large effect) 26 34
0.85 23 31
0.90 21 27
0.95 19 25
1 17 23
1.5 9 11
